This article serves as a short 'best practices' aimed at graduate students for advising undergraduates, specifically within the disciplines of ecology and evolution. It offers documented research on undergraduate research experiences, and the most effective mentoring strategies for success across Science, Technology, Engineering, and Mathematics (STEM) disciplines, as well as practical methods for how to enact these strategies. Most importantly, this work serves particularly to highlight issues undergraduates may encounter in conducting research specifically in ecology and evolution, and what graduate student mentors can do to help students overcome these challenges.
Introduction
Authentic science practices, such as participation in research, are critical to preparing future scientists and are among the best suggestions for meeting educational needs outlined in national science standards (National Research Council 2012 , NGSS Lead States 2013 . Although empirical data collected on undergraduate research has been sparse (Katkin 2003) , recent estimates suggest increased promotion and participation in undergraduate research , particularly among underrepresented minorities and women (Russell 2005) . The American Council of Learned Societies estimated in 2007 that over 39% of undergraduates across the United States are participating in research, with as high as 80% at more STEM-focused institutions (Merkel 2001 ). This is not unique to the U.S., as across the world, undergraduate research is becoming a staple of undergraduate education.
With growing expectations placed on research advisors, the academic environment increasingly selects for success in balancing research, teaching, and service demands. Thus, not only is undergraduate research on the rise, but also the number of reference guides for faculty intended to increase effective and efficient mentoring in undergraduate research . However, given that time-limited faculty often delegate graduate students the task of mentoring undergraduates (Dooley et al. 2004 , Gonzalez 2001 , Wood 2003 , the cultivation of mentoring ability is of particular importance to graduate students, as their current and future success will likely be tied to their ability to effectively and efficiently mentor students.
Although mentoring has been traditionally defined as a relationship to develop the mentee's career (Kram 1985 , Levinson 1978 , Ragins and Kram 2008 , here I provide evidence that there are unique advantages for everyone involved when mentoring takes place between graduate and undergraduate students. Because these advantages may come with challenges, this article offers advice to graduate students on some modern and projected mentoring challenges within ecology and evolution specifically, as well as highlights some best practices in mentoring that may apply regardless of discipline.
This work is licensed under a Creative Commons Attribution 3.0 License.
Benefits to Graduate Student Mentors
Undoubtedly, since the inception of undergraduate research and the first publication studying it (Drinker 1912) , researchers may have been mostly interested in the personal benefits of undergraduate mentoring. One very common misconception is that mentoring provides benefits only to the mentee (Sandler 1995) . However, as a graduate student mentor, there are a variety of adventages that not only improve your science, but also your ability to support others in the pursuit of knowledge.
First, working with undergraduates helps you to develop mentoring skills, which can be used to demonstrate effective mentorship to future employers and increase diversity in your field of work. The best mentors are more likely to recruit and keep better students (National Academy of Science 1997), which can translate into better research and the potential for a high-performing team-far more productive than a single scientist alone (Dooley et al. 2004, Katzenbach and Smith 1993) . Given that many students who participate in undergraduate research pursue advanced degrees , your former students may also become future colleagues (Dreher and Dougherty 1997, Lyons et al. 2003) . Because mentorship is also critical in increasing opportunities and access for women and minorities (Association of Women in Science 1997, Suedkamp Wells et al. 2005) , mentoring undergraduates provides a direct mechanism to benefit, grow, and shape your field.
Second, working with undergraduate students forces you to keep up with literature in your field, and to test some critical assumptions of your work (National Academy of Science 1997). The students beginning research likely do not have the literature background you do. In helping your students to build the theoretical knowledge they need to understand the scope of your work, you and your students will likely encounter research that is more recent and perhaps new to you. Because long-standing theoretical frameworks in the field do not encumber these students, their ideas may call to attention, or even challenge, some critical assumptions. In short, mentees keep you reading and questioning in fresh ways.
Third, working with undergraduate students as a mentor may improve your mentor-mentee relationship with your advisor. Academia is a career with firm deadlines and little time. Thus, through your mentorship of undergraduates in the lab, you save your advisors' time-an often well-appreciated act. When you foster your undergraduates' independence and help to handle issues that arise which do not specifically require your advisor's help, you buffer your advisor from a lot of extra meetings and emails which detract from the amount of time he or she has to mentor all of their students, including you. Because you will likely need your advisor's particular, expert advice, you are helping to also protect your access to your advisor. This allows you as a student to learn how to streamline processes, such as scheduling meetings and receiving feedback, to get the most out of your mentor-mentee relationship. Simply, through mentoring your own students, you will gain an appreciation for mentorship and how to best leverage your unique relationship with your advisor to get things done. This may improve your ability to provide regular updates on progress, resolve problems yourself before seeking help, meet only when necessary, and come prepared to meetings ready to decide on the next steps (Harvard Business Essentials Series 2005).
Fourth, the cooperative skills of managing a team of undergraduates can boost research productivity. A single scientist is not likely to be as productive as a cohesive group working on the same problem (Dooley et al. 2004, Katzenbach and Smith 1993) . Although it is critical that a graduate student leading such a team takes steps to ensure quality work is being produced, there are tasks that undergraduates can complete that move research along. These tasks can include helping in collecting data, assimilating references, and drafting work (e.g., a project summary or methods) that may be used in a later publication. This mentee progress can help you sustain effort on projects, although the degree to which you allow your students autonomy in the process of authentic research often varies culturally and between labs. Some evidence suggests that faculty report decreased productivity in working with students (Hunter et al 2009) . However, this appears to be mostly experienced by faculty nearing tenure decisions reflecting on single-summer, short-term undergraduate research (Hunter et al 2009) . The pressures on faculty are the largest when approaching tenure, and undergraduate students have very little time to learn and carry out research in shorter-term programs. Thus, productivity increases, not decreases, may be more the norm when regularly working with students in cooperative research teams.
Finally, more obvious benefits include a greater sense of satisfaction at work and greater intrinsic benefits linked to increased collegiality and stimulation from working with students , National Academy of Science 1997). Research explicitly investigating gains for graduate students has also found increased self-awareness and meta-cognitive abilities (Ploetzner et al. 1999) , improved qualifications and career preparation, and improved teaching and communication skills among a list of benefits nearly twice as long as the list of challenges faced by graduate mentors (challenges covered in detail below; . Undoubtedly, there are more benefits than are listed here, and I encourage you to discover more as you engage students in research.
Benefits to Undergraduate Mentees
The benefits for undergraduate students may seem a bit more obvious, but they are nonetheless important to promote within research-based disciplines. A growing number of articles address the potential benefits for undergraduates who are involved in research and expand on the students' gains (Bauer and Bennett 2003 , Hathaway et al. 2002 , Hunter et al. 2007 , Kardash 2000 , Kremer and Bringle 1990 , Lopatto 2004 , Rauckhorst et al. 2001 , Russell et al. 2007 ). Drawing mainly from evidenced claims reviewed and supplemented in Lopatto (2003a) and Seymour et al. (2004) , the benefits for undergraduates include:
 Increased confidence, independence, and perseverance in the face of obstacles  Improved skills in communication, laboratory methods, critical thinking and problem-solving  Deepened knowledge of the field  Increased understanding of the nature of research and working in a scientific field  General gains of collegial relationships with professors and peers, as well as a glimpse at what life as a graduate student is like  Achieving better GPAs, attending graduate school, and a career in science, particularly for students from underrepresented groups
As is clear here, undergraduate students benefit both personally and professionally through participation in research, and those effects can have a lasting influence on these students. Given that graduate student mentors are closer in age and in academic hierarchical status, undergraduates may receive additional benefits by being mentored specifically by graduate students ). Thus, the aforementioned benefits may be effectively facilitated by the authentic, empathetic, and engaging perspective most graduate students can offer having been undergraduates recently themselves (Liang et al. 2002) .
Concerns to Consider
Given the wide array of research-supported benefits to students, in addition to your gains as a mentor, engaging undergraduates in authentic research should be a clearly beneficial practice. I would, however, be remiss if I did not mention some of the most common issues mentors have cited while engaging students in undergraduate research.
One of the most frequently cited issues is balancing quality undergraduate research mentoring among other demands (e.g. Desai et al. 2008 , Wood 2003 . Many mentors view and use undergraduate research as an educational tool, which means occasionally sacrificing research productivity to instruct students ). This can be especially difficult while balancing the greater demands of teaching loads, family priorities, and service that mentors may simultaneously be expected to do.
Likewise, students require an investment of time (e.g., training, meetings) and trust to conduct research. While the amount of required time and trust may change as students gain experience in research (Branchaw et al. 2010, Dolan and , the initial investments may appear to outweigh future benefits at quick glance. Difficulties in mentoring may also arise through unclear or incompatible expectations (Young and Perrewe 2000), lack of mentor experience (Eby et al. 2004) , and the level to which mentors treat mentees as equals versus protégés (French and Russell 2002 , Haith-Cooper 2003 , Solomon and Crowe 2001 .
There are always some costs associated with undergraduate mentoring (e.g., checking student progress, ensuring their safety, and inspecting the quality of their research: Dolan and Johnson 2009; time spent on creating feasible, educational ways to involve undergraduates in research: Branchaw et al. 2010 ). However, the costs do not outweigh the benefits to these students or the field, particularly if we wish to advance research in the next generation of scientists. We must, however, be careful to craft our mentorship appropriately, effectively, and intentionally, as negative experiences in mentoring have been shown to have greater explanatory power than positive experiences in predicting protégé outcomes Allen 2002, Eby et al. 2004 ). We then ask, if well-prepared mentors who are motivated to work with students are an excellent starting point for mentoring relationships , what else can graduate mentors do to facilitate undergraduate mentee success?
Best Practices in STEM Mentoring
Generally, great research mentoring relationships are built on the ability to share wisdom and technical expertise, while remaining enthusiastic about, available to, and trusting of the mentee. Good mentors make an effort to see the world from their mentee's vantage point, professionally and personally, while guiding students to greater scientific understanding. Although directed broadly toward mentoring both graduate and undergraduate students, "Nature's guide for mentors" (Lee et al. 2007 ), provides self-assessment questions useful in reflecting on your own mentoring and understanding to what degree you respect the varied goals and interests of your mentees. Similarly, a more rigorous assessment, Mentoring Competency Assessment, has been developed specifically to be used as a tool for mentors and mentees to assess mentoring skills of research mentors (Fleming et al. 2013) . Below is a sampling of some of best practices in STEM mentoring, largely based on the work developed in Handelsman et al. (2005) and updates since, particularly Sorkness et al. (2013) and Pfund et al. (2013) . Mentoring is dependent on those involved in the mentoring relationship, and each mentoring relationship is necessarily unique. Thus, it is especially important for graduate students to explore these tactics and use those that work best for them and their mentees.
One of the most important first steps of any relationship can be to set ground rules. Consider establishing expectations and clearly communicating them to the mentee via a "Mentoring Compact" or "Contract" (Handelsman et al. 2005 , Lyons et al. 2003 . This should clearly establish the goals for the mentoring relationship, and is ideally constructed with input of both the mentee and mentor. It should be tailored to the mentee's knowledge and skill level and adjusted to account for differences in the working style and meeting frequency of mentors and mentees. It should also have provisions for mid-term assessment and handling conflict, should it arise. Use this document to set a tone that encourages feedback both on the research at hand as well as the mentoring relationship.
Communication should not stop after expectations are established; rather, communicate with your mentee regularly (Brown et al. 1999) , and keep in mind that the ways and technologies that they use to communicate may be different than yours. Try to foster open communication by discussing what technologies they use most to communicate, and attempting to use those when appropriate and approved by your institution. Mentors may also have preferences for how to receive certain types of information, thus mentors should clearly indicate how professional contact should proceed if using media other than email (e.g., clarify when a text message or tweet is inappropriate). More importantly, set boundaries on the hours and places where you can be contacted. Protect your time while keeping available.
While it can be important to keep a professional distance, do share your backstory, including your educational history and what sparked your interest in science. Include in this narrative what has happened to reach this point in your career, including any professional organizations, experiences, or courses which were pivotal in your scientific development (Handelsman et al. 2005) . As a graduate mentor, you may also want to share stories of rejections and difficulties to help students understand that some setbacks are normal and can be overcome. Consider sharing a draft of a manuscript that has been edited by your advisor. This will give undergraduate students the idea that constructive criticism is about improving good ideas, not shutting others down, while emphasizing grit and perseverance as traits to build (Duckworth et al. 2007 ).
Additionally, gauge your students' prior and growing knowledge within the field, and consider diverse strategies to fill in knowledge gaps and correct errors as they arise. This will severely impact how students conduct a research project, from its inception to final presentation. Remember, mentors should foster their mentees' independence in scientific research by displaying trust and understanding (National Academy of Science 1997). Understand that you play a pivotal, and often dominant, role in your students' development, but stimulate their creative and independent thought by seriously considering student ideas and, when appropriate, letting them work on their own.
As best as possible, design student projects that allow mentees to quickly get started and accomplish set objectives within a given timeframe (Handelsman et al. 2005 ). Ideally, projects should be based on hypotheses with relatively clear expected results. Be sure your mentees grasp that research does involve some risk and uncertainty, and that success is not necessarily guaranteed. Help your mentees transition from frequent grades given in courses to less-often, but much more detailed, constructive feedback from research mentors. Verify student receipt and understanding of feedback by asking them to summarize comments from a meeting and send it to you, or by using email tracking software (e.g., YesWare or DidTheyReadIt) and progress logs when working remotely. These tactics should be carried out with the mentee's consent and allow you to assess if, when, and how mentees are getting messages and using them to make progress. This also allows for the development of a long-term log to which you and the students can refer should issues in communication arise.
Be an advocate that mentees become more than just 'grunt labor' within the labs of your institution. Students are often expected by employers and many graduate advisors to be involved in multiple labs using various techniques during their research career. While it is useful that they learn the techniques of your lab, some of the skills they should learn will be transferrable to their schoolwork and other professions. For this reason, encourage students to learn a variety of skills, such as how to conduct literature searches, write research papers, and use reference managing software (e.g. EndNote or Zotero). Exposing students to campus or online resources to conduct literature searches (e.g., via ISI Web of Knowledge or Pubmed) is an invaluable skill that may be overlooked in their regular curriculum, and even if addressed, can be supplemented by the search parameters used in your field. Learning how to conduct literature searches and document correctly allows students to contribute more intellectually to research, and importantly, will also shave off valuable time from their paper writing within courses. Becoming comfortable with primary literature takes time, but learning software to manage references will also ease the transition from textbooks and allows mentees to begin to assess validity and assumptions of claims, expand their vocabulary and viewpoints on big questions, and to be exposed to other methods. Consider, too, having students present in lab group meetings or at conferences. This will not only teach them effective presentation skills, but also how to respond to tough questions and realize the limits of their own and current scientific knowledge.
Likewise, promote your student's development by getting them to engage within the larger research community (National Academy of Science 1997 , Wenger et al. 2002 . Here, graduate mentors and faculty members may want to discuss holding research group meetings where undergraduate attendance is expected. Have students read and share their work as a lesson in how peer-review functions within science, and consider involving students in outreach activities to see how science is translated to the public.
Many students are also unaware that professional societies exist for their discipline. Exposure to professional society activities, including opportunities to network, present findings, and find funding for research, is critical to help students transition into scientific careers. One way to do this is by promoting professional society emailing lists (listservs; e.g., Ecolog and EvolDir) which can be useful to show mentees the diverse array of research being conducted worldwide, where they may find funded graduate positions (should they continue research), and how to ask for assistance in a professional manner. Opportunities exist as well for undergraduates to submit articles, request funding, and present at conferences. As a graduate student, you can facilitate mentee professional development by finding transport or funding for students to attend conferences, taking them to important talks, and providing introductions to build your mentee's professional network.
Enhance your mentee's career by promoting their strengths, nominating or encouraging your advisor to nominate them for awards (Dreher and Dougherty 1997) , and helping them develop multiple mentors (Suedkamp Wells et al. 2005) . Keep in mind that promoting your mentees can build rapport, so attend their presentations, invite others, and email or tweet about their awards, abstracts, or copies of their finished work. Try to take pictures and if they are comfortable, film, so that they may use these items on a professional website. Promote their work and let them know you are proud of the work that they do.
Because it will certainly affect the personal and professional development of your mentees, keep diversity in mind as you mentor (Handelsman et al. 2005) . Relationships are impacted by the biases and prejudices we all hold, so make sure you increase your own cultural competency and discuss issues in diversity when they arise. Role model the behavior you expect from students, and understand that many axes of diversity (background, position of power, first language, etc.) can alter the intent and the perception of what is said and heard. Be open to having group discussions about diversity as a matter of the greater schema of ethics training you give your students. Consider assignments to visit the Project Implicit website, where students can examine their own subconscious thoughts on various aspects of diversity: https://implicit.harvard. edu/implicit/.
Another way you as a mentor can understand diversity is by involving other mentors in your mentorship development. One potential avenue is to participate in mentor communities designed to improve your mentoring. You can engage in mentor communities in informal (e.g., conversations in social settings, wikis, online forums) and formal (e.g., workshops) ways to construct and receive feedback on mentoring philosophies. Take advantage of online or other resources offered through the Center for the Integration of Research, Teaching and Learning (CIRTL, www.cirtl.net). Consider collaborations with other mentors to train and conduct mentee professional development, and be sure to utilize the expertise of faculty and student resources on campus, such as an undergraduate research offices and academic advisors. More important than any other suggestion, be aware of yourself and what your specific strengths and weaknesses are as a mentor (Handelsman et al. 2005) . See the opportunity to mentor an undergraduate as an investment in your development as a researcher, and as such, model professional behavior. Authenticity, metacognition, and assessment of the mentor-mentee relationship is not only for the benefit of your student, but for you as their mentor. No matter your philosophy on mentoring, you will need help on occasion, and it is well worth the time to know also what your advisor expects of you as a research mentor. Know what matters (and what does not) in mentoring and how that may be transferred to your relationship with your own advisor. Appreciate the similarities and differences in these relationships, acknowledge difficulties, and celebrate the successes.
Special Concerns within Ecology and Evolution
Within every research field, there are cultural elements and expectations that may not be obvious to outsiders or even students until significant time spent within the field. Therefore, it is worth the effort to explore the culture of your own discipline with respect to many aspects of academic life. Below I offer some particular observations of ecology and evolution research as they relate, and some strategies to proactively address potential issues.
Undergraduate students that are new to research in ecology and evolution may expect to quickly publish papers that they can use to improve their resume or applications for an advanced degree. It is worth explaining to students, particularly those hopeful to use publications on applications to medical school, that studies within ecology and evolution tend to take relatively longer to complete and publish compared to other fields of biology. Additionally, authorship appears to be more restricted in ecology and evolution, and therefore papers may include a smaller list of authors than other subfields of biology, particularly within the United States. We need explicit research to solidify these observed patterns, but until theses data have been mined, students who arrive with expectations of authorship on several papers deserve to be informed about this perceived difference and what it might mean to their aspirations. Students still wishing to engage in projects can find other modes of communicating science, including presenting at conferences and publishing smaller projects in one of the growing number of journals for undergraduate research (e.g. BIOS, EvoS, The Tower). This can be a mechanism by which students can show research productivity in the delay to publication in a traditional journal.
Stress to students that it is the questions, not the species necessarily, that are most important. Interesting things can be done with some of the organisms that, on the surface, appear to be the least captivating. Students who are simply attracted to the species would do well to be given papers to read that do not directly use your study species, yet attempt to answer some of the same questions. Have students concentrate on the benefits and limitations of using your species to answer certain types of questions (e.g., long-term evolution in E. coli would run much faster than in elephants because of generation times). If your students are academically prepared to engage with primary and secondary research, introduce them to review and theory papers that address key assumptions, but are not necessarily restricted to a single species. This will aid them as they plan projects and speak about their work, and give them a broader perspective as they begin to consider graduate work.
Teach your students good communication skills via email, as collaboration, travel, and conducting field research over long distances are common in these fields. Have students send regular emails that detail progress and think about alternative approaches about how to proceed next depending on initial progress. If there is a time-sensitive decision to be made in the field where there may be limited internet access, then the anticipation of future decisions will reduce the number of required emails. As an alternative, consider having students fill out online surveys with their weekly progress. This would allow you to download the survey results and read the progress for several students in a consistent format. If internet is limited, you can view all of your students' progress in a single downloaded item (the response spreadsheet), and prepare text responses offline. The standardized format, thus, allows you to quickly respond to several students at once in your next moment of internet access, minimizing the amount of time you and your mentees spend awaiting feedback.
Be sure to also account for and inform students of the struggles of field research, if you conduct it. If possible, have students visit the area prior to beginning research, and prepare a handout or webpage which covers the basics of what research at your field site entails. Students new to field work may have questions they are too embarrassed to ask or issues they may not want to disclose. Such information should include what to wear (especially footwear), access to certain resources (particularly restrooms and privacy), what to do about personal medications (particularly for longer stays), how long and what work the students will be doing, and some information on the location. When working in areas that might be politically or culturally challenging, inform your students of any possible risks and issues that have been encountered in the past. Pointing out a history of work in that area and issues faced may ease their concerns by showing them that scientists have encountered, but overcome, these challenges before. Consider having a follow-up meeting where larger groups can have questions efficiently answered at one time, and invite students to email or meet you, should they have lingering or personal questions.
Consider, too, that research is collaborative, but does have isolating moments. Spend time vetting students who can work well both alone and in groups, and in the tedium that sometimes accompanies research. Should students experience mental health issues (e.g. loneliness or isolation), make sure to normalize the use of on-or off-campus resources (e.g., counseling centers), and shield yourself from becoming a counselor. You may be a mentor and a friend, but referring the student to someone trained to provide help is both a personal and professional best practice.
When conducting field research, students may not be used to the isolation one may experience without phone or internet access, so be sure to prepare them for being alone or enjoying the consistent company of a smaller group. Particularly in small research groups or in the field, if issues between individuals arise, deal with them quickly so as not to affect morale. This is good practice to protect your ability at your home university to bring students to your selected field site, and the ability to use the field site itself. Lastly, given recent attention paid to the safety of women while conducting research (Clancy et al. 2014) , it is important to convey consistent and clear conduct expectations, and stay firm to the idea that those violating this code of conduct will face consequences.
Whether the research occurs in the lab or in the field, keeping lab notebooks and recording data are critically important skills to impart on our mentees. Explore ways to keep records that allow you to monitor and give feedback on methodology and data collection. Given the increase of technology, consider online lab notebooks like iPython or repositories like GitHub, which are wellsuited for long-distance collaboration and coding/ modeling projects. Encourage your students to take pictures as a part of their lab notebooks, record you when you talk, or even create videos suitable for posting to Youtube to demonstrate methods for future lab members or the public. Use technology to your advantage to be sure mentees are following the necessary steps and recording data properly. Be sure, however, that they can convert this diverse media into written word when needed.
Finally, talk to your students about how scientists and scientific work are often perceived. Create or participate in opportunities to do outreach with your students, and model the language and tone you would advise students to use with non-scientific members of the public, and point out how that might differ from speaking with scientists. Be an advocate for science education, but also share the realities of the public perception of science, and how cultural and religious identity may play a role. This may be particularly important for evolution education, as there are unique issues (e.g. Miller et al. 2006 , Pew Survey 2013 that may arise in public acceptance and funding for work in this area. These circumstances shape the care with which your mentees address different adversarial groups to promote scientific understandings of the world. Additionally, stress to students that despite the challenges of reaching diverse and, sometimes, oppositional public, the promotion of science is critical to shaping the future of scientific funding, conservation, and public policy, particularly for issues like climate change (Pew Survey 2014) that affect us all.
Conclusions
Undergraduate research participation is on the rise, actively changing the demography and skill sets demanded of researchers within ecology and evolution, as well as in other scientific fields. Balancing one's research, teaching, and service demands can be aided by the implementation of quality methods in mentoring even as a graduate student. Attention paid to creating the next generation of scientists pays dividends to both you as the mentor and the field as a whole. Overcoming challenges through quality mentoring will help us prepare mentees to meet future scientific challenges, while fostering pleasant work environments in fields which impact the natural world.
Response to referee
I am in agreement with and very much appreciate the comments by Stoffer (2015) regarding the potential difficulties that may arise in the process of mentoring. Stoffer does the field and this paper in particular a service by pointing out these concerns and the role that individuals at various levels can play in fostering quality undergraduate research experiences. In this response, I aim to expand and clarify a few of the concerns raised within the context of the literature, as well as propose strategies which can expand the impact of Stoffer's recommendations.
University and research institute aims and size absolutely direct their functioning, including the value placed on undergraduate research. Likewise, the career aspirations of mentors, particularly graduate students, likely factor into the quality and quantity of undergraduate research mentoring that occurs. Research has documented that graduate students often feel that research is prioritized over other responsibilities (Anderson et al. 2011 , Bianchini et al. 2002 ; this is reasonable given that current graduation requirements are largely based on producing original research, and other activities (service or teaching) are often seen only as add-ons or means by which the degree is funded. Given that this can be seen as a historical consequence of the structure of many advanced degrees, faculty priorities and mentoring of graduate students typically prioritize research (Austin et al. 2009 ). Thus, advisors are not likely to see the need to establish a formal mechanism to instruct graduate students on mentoring without data supporting claimed benefits. The importance of research on undergraduate research mentoring is perhaps in solidifying the claims that it indeed produces benefits, particularly to research, as research productivity is one of the main currencies by which many academics are judged.
One of the notable outcomes from the study of undergraduate mentoring is specific, data-supported courses, such as those mentioned in the article and in Stoffer (2015) . These research-based courses are supported by the texts mentioned, and can be relatively easily adopted by schools without access to multiinstitutional training (such as that offered by Center for the Integration of Research, Teaching and Learning) to establish their own independent, research-supported mentoring courses. The texts are commercially available, complete with ready-to-use modules, and can be directly used in courses without much modification, although I suggest adding information on universityspecific resources to on-campus training. I am in complete agreement with the reviewer that formalized training needs to increase, if not in a course, at least in workshop form, to best support graduates and the undergraduates they mentor.
A cultural shift to value undergraduate research mentoring is occurring, but not yet fully realized. The availability of funding does indeed impact this relationship (Eagan Jr. 2011), as Stoffer (2015) noted, and assuredly current funding climates are not helping. I agree that finding ways to financially support undergraduate research is critical, however many of the benefits of research and mentoring can be realized by departments with limited funds. Universities can support undergraduate research in low-cost ways by pooling or using existing resources innovatively. For example, maintaining a 'Research Assistant and Volunteer Opportunities' board or website, or a 'Finding a Lab' fair, consolidates efforts to aid graduate students in easily and quickly identifying mentees. Time saved by graduate students can thereby be reallocated to properly introducing mentees to research. Likewise, offering graduate credit for undergraduate research mentoring (as well as undergraduate credit for research), and credit for courses on mentoring, can help graduate students consider their role in the quality of undergraduate research experiences. Additionally, a more active role by the major societies to help fund or contribute to the mentoring of undergraduates, such as workshops at annual meetings or web pages maintained on society websites, can be lower-cost options indicating support and positively affecting the field without breaking the bank. A lack of funding should not be used as a mechanism to excuse poor undergraduate research involvement and experiences.
As Stoffer (2015) addresses, undergraduate research mentoring by graduate students is not conducted in a vacuum, but is indeed a multi-level process. With several individuals involved in mentoring a student, there are benefits, but also clear drawbacks, arguably the largest being how to maintain clear, and nonconflicting, communication , Dolan and Johnson 2010 , Young and Perrewe 2000 . In this work, I advocate keeping written logs of undergraduate mentee-graduate mentor communication, but did not make clear that another advantage to this method is the ease by which this information can be quickly shared verbatim. This can help a graduate student keep a professor abreast of what has been discussed with an undergraduate, as well as provide the advisor a method by which to quickly determine student progress and mentoring of the undergraduate by the graduate student. This allows for flexibility while helping to prevent delays in research progress. Additionally, depending on the research group's size, combined meetings with the students (graduate and undergraduate) and updates during lab meetings enhance communication effectiveness and efficiency. However, research into multi-level mentoring has yielded a progressive mentoring model, which proposes that, although graduates, undergraduates, and professors are responsible for maintaining contact, the responsibility is on professors to set the expectations and goals of the group (Santora et al. 2013) , and expectations should include communication norms. Maintaining communication across levels is no easy task, but it must be done.
As noted, the length of stay in a laboratory does impact the relative benefits experienced (Adedokun 2013) . Given that even relatively long-term undergraduate research experiences in many labs will not produce independent publications, as stated by the reviewer, we must begin to see benefits beyond publications. Even short-term students can be productive and make substantial contributions, and being realistic about expectations can help us and our students recognize their accomplishments. Senior graduate students leaving labs can also help to establish undergraduate researchers before they go, giving more junior research colleagues the ability to observe and benefit from a mentoring relationship within their lab as they begin to navigate mentorship responsibilities. Moreover, as noted in this paper, these experiences can help prepare students for future careers, which, for some students, may now include or exclude research in your field as a result of their undergraduate research experiences (Hunter et al. 2007 , Lopatto 2004 . Research by Ragins and Scandura (1999) and Reddick et al. (2012) suggest that those mentored in the past are more likely to express interest in mentoring in the future. Thus, mentorship, even when short-term, can still yield worthwhile benefits personally and professionally.
We have established that there are many players which stand to benefit from undergraduate mentoring, and these individuals can be supported both financially and educationally by departmental and university efforts. In order to continue facilitating an environment which values undergraduate research and mentoring, we must collect data on the status and progress of efforts supporting undergraduate research. As Stoffer (2015) notes, individuals, departments, and universities can collect data to evaluate undergraduate research and mentoring challenges faced in different fields of research within their organization. Approaches to identify unique concerns are on the horizon as we investigate more programs at a wider array of institutions (Thiry et al. 2012) . A formalized approach, which invites collaboration with academics from education fields, will allow us to methodically evaluate our strengths and weaknesses with regard to undergraduate research and mentoring specifically within ecology and evolution, and more rapidly formulate and implement plans to address issues. Perhaps another approach is to consider conducting these collaborative analyses at the level of professional societies. This would aid the collection of comparable data to detect field-wide problems. This approach offers the advantage of allowing universities to compare their data against comparably-positioned universities and provide guidance in places where their institution falls short. The data may also bolster negotiations with departments for access to greater support, or become a data-supported 'selling point' for recruiting undergraduates interested in ecology and evolution.
I am appreciative of the reviewer's comments and discussion, and hope this article, and the response comments offered in Stoffer (2015) thereafter, continue discussions to advance mentoring within ecology and evolution.
